AFRL-HE-WP-TP-2005-0036 


STINFO  COPY 


AIR  FORCE  RESEARCH  LABORATORY 


Design  and  Integration  Issues  for 
Visually  Coupled  Systems 


Vincent  Parisi 

Human  Effectiveness  Directorate 
Warfighter  Interface  Division 
Wright-Patterson  AFB  OH  45433-7022 


December  2005 


Approved  for  public  release; 
Distribution  is  unlimited. 


Human  Effectiveness  Directorate 
Warfighter  Interface  Division 
Wright-Patterson  AFB  OH  45433 


REPORT  DOCUMENTATION  PAGE 


Form  Approved 
OMB  No.  0704-0188 


Public  reporting  burden  for  this  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions  searching  existing  data  sources,  gathering  and  maintaining  the 
data  needed,  and  completing  and  reviewing  this  collection  of  information  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information,  including  suggestions  for  reducing 
this  burden  to  Department  of  Defense  Washington  Headquarters  Services.  Directorate  for  Information  Operations  and  Reports  (0704-0188),  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington  VA  22202- 
4302  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  any  penalty  for  failing  to  comply  with  a  collection  of  information  if  it  does  not  display  a  currently 
valid  OMB  control  number  PLEASE  DO  NOT  RETURN  VOUR  FORM  TO  THE  ABOVE  ADDRESS. 


1.  REPORT  DATE  (DD-MM-YYYY) 

Dec-2005 


2.  REPORT  TYPE 


iriefing  Charts 


3.  DATES  COVERED  (From  -  To) 


4.  TITLE  AND  SUBTITLE 

Design  and  Integration  Issues  for  Visually  Coupled  Systems 


5a.  CONTRACT  NUMBER 


5b.  GRANT  NUMBER 


5c.  PROGRAM  ELEMENT  NUMBER 


6.  AUTHOR(S) 

Vincent  Parisi 


5d.  PROJECT  NUMBER 

2830 


5e.  TASK  NUMBER 

02 


5f.  WORK  UNIT  NUMBER 

33 


7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 
AND  ADDRESS(ES) 

Air  Force  Materiel  Command 
Air  Force  Research  Laboratory 
Warfighter  Interface  Division 
Wright-Patterson  AFB  OH  45433-7022 


8.  PERFORMING  ORGANIZATION  REPORT 
NUMBER 


AFRL-HE-WP-TP-2005-0036 


9.  SPONSORING  /  MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

Air  Force  Materiel  Command 

i  Air  Force  Research  Laboratory 

Human  Effectiveness  Directorate 
Warfighter  Interface  Division 
Wright-Patterson  AFB  OH  45433-7022 


10.  SPONSOR7MONITOR’S  ACRONYM(S) 

AFRL/HECV 


11.  SPONSOR/MONITOR’S  REPORT 
NUMBER(S) 


12.  DISTRIBUTION  /  AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  is  unlimited. 


Clearance  AFRL/WS-05-2756,  8  Dec  05. 


13.  SUPPLEMENTARY  NOTES 


14.  ABSTRACT  Purpose 

This  is  a  briefing  on  design  and  integration  issues  for  visually  coupled  systems  that  was  presented  to 
AATC  (The  Air  National  Guard/Reserve  Test  Center/Tuscon  AZ) . 


15.  SUBJECT  TERMS 

Design,  Visually  Coupled  Systems 

16.  SECURITY  CLASSIFICATION  OF: 

Unclassified 

17.  LIMITATION 

OF  ABSTRACT 

18.  NUMBER 
OF  PAGES 

19a.  NAME  OF  RESPONSIBLE  PERSON 

Vincent  Parisi 

a.  REPORT 

UNC 

b.  ABSTRACT 

UNC 

c.  THIS  PAGE 

UNC 

SAR 

40 

19b.  TELEPHONE  NUMBER  ( include  area 
code) 

(937)255-8985 

Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std.  239.18 


(/) 

Q) 

3 

</) 

(/) 


O) 

0 

Q 


(/) 

m 

LU 

O 

»  * 

'E 

c5 

Ij 

o' 

LL 

03 

i_ 

mL 

CD 

CL 

O 

_Q 

JO 

M— 

CD 

< 

CD 

_l 

CD 

Q_ 

O 

O 

i_ 

@ 

> 

CD 

CD 

CO 

CO 

CD 

CD 

Q_ 

0 

o 

0 

O 

o 

C 

LL 

> 

< 

ID 

00 

00 

00 

ID 

ID 

CN 

i 

r^ 

oo 

o> 


Document  Cleared  for  Public  Release  -  Distribution 
Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


1  IQ 

m  =1 

<  =r. 

®  3 

73  CD 
CD  ^ 

CD'  < 

-o 

S.  o 

z  o 

<  3 

CD  ~o 

0 

i-K 

H  ■ 

D- 

Hi  ■ 

HM  ■ 

rHK 


I  I  I  I  I 


I  I  I 


=  m  3  < 


3  <  3 
0  0  0 
(Q  _  CQ 
CD  j?  0 

=  "0 

2,2.3 

0  CL 
O  — ■ 

r-h  (0 


CO 


(/) 

o 

■“* 

"0 

3 

0' 
o 

l-K 
0 
a 

< 

co 

■ 

o 

o 

3 

I’  5‘ 

CQ  ? 
"0 
O 


CO 

ST 

3 

Q. 

0 


Q.  CT 
■ 

<  3 

CO 


5?  1 

°  OM> 
"  o  N  0 
Oo»E. 
o  1  —  & 

3  <  "n 
3  <T  9 


'  £ 


0 


O 

3. 

■Hi  ■ 

O 


0 


o 

c 

CO 

o 

3 


CO 

o 


73 

0 

X2 


0 

3 

0 


0 

o 

r-h 

0 

CL 


2  Q. 
O  o 

3  -•» 

2  < 

3-  ® 

I* 

i  s 


S3  00  "2. 

8«5'“ 
2.  =;  o 

5.  =>  if 

o  CO  3 
3  CO  S 

P+ 

0 

</)' 

■■  ■ 

o 

CO 


CO 


0) 


a 


(/) 

(/) 

c 

o 

(/) 


(/) 

c 

0) 


</) 

o 

■ 

to 

■  M 

(1) 

o 

2 

(5 

o 


d> 

o 

c 

(0 

</» 

(/) 

> 

■u 

o 

E 

<5 

■ 

</> 

3 

0) 

o 

o 

O" 

Q. 

t 

2 

d) 

> 

0) 

L. 

or 

1- 

0. 

r— 

o 

>> 

o 

> 

O 

15 

(0 

(0 

(/) 

0) 

<D 

3 

3 

c 

Q. 

o 

O 

(1) 

>> 

o 

o 

O 

H 

< 

< 

(0 

c 

s  ° 

o  ^ 

"<£  JS 
o  c 

.52  8> 
G  2 
>  £ 

o  » 

CO  c 
O  (D 

■  (5 
>  $ 

8  < 

3  § 

O  £ 


O 


(0 


1  (7> 


§>  <* 
(0  </> 
C  </) 

-E  a) 
.  c 


^  •— 
(0  Q 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


Design  &  Integration  Issues 

Visually  Coupled  Systems 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  RL-WS-05-2756 


o 

0 

(/) 

<<5‘ 

S  3 
a.  po 

<  _ 

O  3 

c  0 

■O  (Q 

(D 

Q. 


0 


(/> 

0) 

U) 


O 

<0 

O 


CO 

o 


o 

a> 

\- 


o 

o 

"D 
ffl  ° 

8  o 

i  e 

.=  a 

S  2, 

£  W 

D)  jD 

0  .Q 

>  to 

>  t 
<*  O 

^  E 

3  O 
CD  o 


(/} 

V 

o 

c 

<D 

k_ 

(0 

Q. 

(0 

c 

(0 


<D 

E 

<D 

X 

L_ 

<D 

4-> 

4-< 

0) 

CD 

eg 


0) 

o 

L. 

3 

O 

CO 

Q) 

D) 

(0 

E 

"D 

CD 

N 


a 

O 

CO 


O)  >» 
C  •— 

c 

3 

E 
E 


o 

to 


~o 

(0 

a> 

X 

a> 

•*-> 

to 

i_ 

3 

O 


—  0 
4-» 


(/> 

<D 

U 

C 

(0 

.Q 

>_ 

3 

(/> 


<  Q 
^  J-l 


a. 

I  " 

s.  o 
Tf  o 


<2 

0)  5 
-<->  — 

-2  "w 
(0  <D 
TJ  X 

=  i 

E  « 

§  © 
(/> 

£=> 

CO 

S  o. 

1  & 
in  CO 


&  3 

3  O 

1  i 

o  2 

1? 

^  § 

2  ? 
-C  0 

co  co 
—  .E 

■Q  TO 

to 

O  .E 

TO 

<X>  3 


C  0 

a>  to 
E  H 

0  +-» 
«  3 

-E  co 
0-  +- 

>*  § 
O)  = 

o  2 

o  >» 
-Q  O 

E  2 

>*  3 
CO  O 

.  o 

to  < 


c 

o 

'-4-1 

0 

N 

'l. 

0 

O 

0 

L- 

0 

O 

*4- 

0 

(/) 

of 

o> 

a> 

oo 

co 

Q 

I— 

c n 


<2  0 

§3 
CO  < 
>*  CO 

0)  y 

°  o 
o  3 

E° 
>»  ^ 
W  g 

®  < 

o  CO 

g  » 

TO  ■— 

>  J2 

■o  < 

<  it 
oo  O 


CO 

LO 

Is- 

CM 

i 

LO 

O 

CO 


a: 


LO 

o 

o 

CM 

o 

(D 

Q 

oo 

“O 

CD 


a> 

a) 

CD  i 
-Q  i 

.Q 

-Q 

CD  ! 

CD 

o 

_c 

■D 

3 

_CD 

o 

it 

■Q 

o 

1 _ 

c 

‘ZI  1 

< 

CL 

J  ! 

> 

_ il 

0 

c/) 

03 

0) 

a) 

cr 

o 

]5 

ZJ 

CL 


"O 

0 

"0 

9  </> 


0 

O 

0 

"O 

> 


c 

o 

L» 

TO 

O 


Q. 

__  a. 

o  < 

>i  <D 

■I  E 
.E  <o 

Q  s 

N.  LL 


■o 

<1) 

03 

0) 

O 

-4— » 

c 

CD 

E 

O 

o 

o 

a 


i/-i 

o 

o 

CN 

i— 

<3J 

_o 

E 

6 

cj 

a 

Q 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


I  I  I  I  I  « 

O  >  "n  7J  U3  -D 

O  o  S’  cd  3.  & 

O  E  §  ^  < 


< 

c/) 


o 

3 

O 

o 

o 

3 

0 


O  c  ^  O 


0 

£ 


o 

< 


o 

3 


ft) 


0 
CO 
</)  ft) 

o 

0 


o 

(/> 


\ 


g 


Display  Characteristics 


</> 

o 

w 

■ 

s 

tt  w 

O  <n 

<0  g 

ro  £ 

O 

_ro 

Q. 

0) 

■  MM 

o 


O) 
■  ■■■ 

m 


ro 


3  — 

c  00 
®  05  ■“ 


CO 


(/) 
d)  CO 
jz  <D 


0  0 
o  ■*-’ 

L-  0 

§E 
0  0 


C  -+^  TD  O  y 

E  >^0  C  "j  X" 

: 

jz  "O  0  d  >>»  ' 

sss-sSis 

?)•£•£  00-°  g> 

E  c£w  (/)  t  o) 

®  0 2  |  E 

9  o-°  wogoj 

4?  E  0  .<£  £ 

O  i—  CD  "o  ^  0  •*—• 
d.  o  m  -£  o  o 
p-o  !r  o  c  ro 
.E  0  ^-Q  °  014- 

n*  -ft  -ft  3  TO  d  0 

S«S|.2 

0  0  cr.g  jf  J  £ 

,«  t  0  ^  o  0 


0 

cr 

0 


0  0  0" 

:s«£:s.|"s 

~£.2<Si2.2§ 

JsC0(Dr 

vU  r—  n\  /—  T3  C 
0  3  C  0  -*— '  .— 

O  b  ,A  u  to 
Q_ft  0.^H_r 
4-  0  4-  #-  CO 
D  Q.D  ^  flj 

Q_j_.  0  0  ‘ 


UJ  JZ 
0  £ 


T3 
0 
■o 
c 
0 

X  0 
0  Q. 

d  0 

0  J5 

>4® 

■°  c 
0  o 

0^ 


~ -c 

0  0 

"E 


o 


0 


_  jz  0  ®  c=  c  ° 

w  0.g>®£  O  "  0 

E  Q.Z  E-§>°  WE 

o  0.2-c  3 

«+l  TO  JZ  JO  c  m_ 


0 

O 

c 

0 


_Q  0  “> 
d 

i=  —  -"O  0  O 

0  ^  JZ  CD  0  _ 

O  O  q)  C  O  0  -f-; 
E  E  3^  C  O.0 
0  O  0  0  0  J= 

r“^<  w.E  q.0 


0  j±: 
o 

0  § 
>4m- 

"0  ■— 

3  TD 
0  0 
>  0 

o  g 

1  * 

E  =  — 
0  0(N 

0~i= 

£  S;"0 

l-L  o 


CM 

E 

ID 

O 

CO 

Nf 

CO 


I 


CNJ 

0L-; 

.2S 

c  ™ 

II 

Era 

3  W 
„  Q. 
0  0 
0  o 

g  0 

-b  o. 
"oj03 

'd  0 
JO  — 
0 

£  0 

IS 


CNJ 

CD 

CsJ 

O 


CNJ 

E 


O  O) 

0  ^ 
0  -Q 

CD  0 

£=  0 

0  0 

■q  0 

sf 

C  . 
"  TD 
TD  J= 
0  0 
tn~q 

3 


0  0 
o 


o 


-C  0 

?E 
o  o 

■£  0 
<  Q. 


0=  oi5 


o 

E 

0 


c 

0 

3 

cr 

0 


0 

0  ^ 
Q.-CI 

Q_  CD 

ros 

j£ 

W< 

E  .■ 

■4— 1 
0 

m  CD 
0  1= 

JZ  0 
O  0 
F  0 


_Q 

C 

o 


o 

0 

o 

E 


0  =J 
E  o 

O 

O  ® 

Q-o 
0  o 

4-<  JZ 
O  Q. 

0  ^ 
0  c 
0  o 

d  ~ 

Ft 

JO  c 
.  o 
0  o 

g.E 

0  T'l 


■^=  *“  d 
0 
0 
c 
0 
0 


0^ 


o  00 


0 

0 

0 

JO 


00^0^ 
C  3  4_  f  c 


.t:  0 
3 

^  0 

0  > 
0 


c  — 

0 


0  o 

£  0 

O  3 
**-  JO 

1  B 
0  ^ 

0  0 
®  0 


O) 

■ 

L. 

QQ 


0  , 

^  jo  —  t 

g-  0  3  ( 

9-0  oj 
®  CD -d  r 
4_  c  0  c 
0 

S-iSj 

c-E  0  c 

'coTjjli 

“  S  «  : 

D  W  C 


CD 

LO 

r- 

csj 

LO 

o 

I 

CO 


a: 


LO 

o 

o 

CNJ 

O 

0 

a 

00 

~o 

0 


c 

o 


CO 

b 

I 

0 

CO 

CO 

0 

0 

q: 

o 

=3 

CL 


"O 

0 

4_ 

0 

_0 

o 


0 

E 

=3 

o 

o 

Q 


o 

o 

(N 

1— 

<D 

JO 


a> 

o 

CD 

a 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


S' 3  3 

J.  O  ff 

°<§  a 

C  j  (/> 

°  o  5T 
o-  -  < 
0  O 
0,0  0. 

E  S  5 

CD  <D 

^  5  ° 

O  Q. 

CD  £ 

q>  5. 

(/)  Cl 


3 

») 


HHH  VI 

^  CD 


O 

3 


0 

o 

o 

CD 

3 

N 

CD 


ft) 

3  O 
Q.  7T 


O*  -3 
ft)  < 


C 

(/> 

CD 


i  ? 

CO 


o 

£ 

3 

c 

o 


3 
0 
</> 
(/) 

I 

£ 
—  O 
CO  3. 


(/) 

3 
cr 
o 

S  o 

O  (Q 

3  < 

0  ~_. 

J  3 

0 


O  (O 
3  O- 

3  0 

0  3t 

c n  3 

-h  S 

o  o' 
3  3 


0 


CO  0 

I  z 

§  £ 

3  cr 
o 

0  .h* 


0 

0 

=3 

0 

_Q 

O 

c 


0  3 

.2  -Q 


Q. 

O 


>> 

CL 

.2 

T3 

E 

o 


o 

* 

0 

0 
0 
0 
CO 

jd 

0" 
c= 
o 

75  c/d 
a?  0 
%  S 

JZ 

Jr  OD 
o  rr 


0 

DD 

03 

E 

CT) 

o 

o 

_Q 

E 

CO 

> 

c: 

03 

0 

0 

</) 

C 

0 

> 

0 


c 

3 

O 

o 

o 

0 

o 

c 

0 

0 

o 

o 


0 

0 

o 


>* 

_0 

CL 

0 


E 

3 

E 

c 


CM 


CD 

LO 

h- 

CN 

i 

ID 

O 

GO 

<: 

_J 

a : 


LO 

O 

O 

CNJ 

O 

0 

Q 

CO 

"O 

0 


c 

3 

c= 

g 

U— * 
3 
D 

0 

b 

i 

0 

0 

0 

JD 

0 

cr 

g 

3 

a. 


"D 

0 

i_ 

0 

_0 

o 

-4—' 

c 

0 

E 

3 

O 

o 

Q 


kn 

o 

o 

CNJ 

I— 

<D 

X> 

E 

o 

aj 

Q 


5  December 2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


ro 


1 1 

-  CD 

o 

o  O 
CD  3. 

£  ° 
S  9: 

C/3 

=r  -g_ 

i  ^ 

3  3 

cr  03 
CD  *< 

~2  cr 

o  CD 
1 1 

CD_  X 
CD  "3 


I 

9: 

"o  3 

03  CD 
*<  03 
CD  c/3 
Q-  c 

O  3 

^  O 
CD 

if)  Q_ 

O  w 
<  "a 
a-  w 

®  n 
CD 

S  3 

=3  03 
CD  CO 

3-  ® 

C/3  _Q 
n  Cl 


if)' 

c/3 

CD 

Q3_ 

o' 

3 

0) 

0 

Q_ 

C 

3 

•< 

5’ 

03 

5’ 

< 

CD 

C/3 

< 

o 

C/3 

C/3 

C/3- 

<■ 

"O 

C 

03 

O 

03 

ZJ 

3 

CO 

Q. 

C/3 

03 

r  1  * 

n‘ 

CD 

3 

CO 

CD 

H 

CD 

3 

M  T3 

C 

ro 

X 

CD 

H 

IT 

3 

cr 

c/3 

CD 

CD 

n’ 

o 

- 1 
CD 
if) 

O 

— h 

— 

O 

3 

c 

CD 

o 

3 

o 

7) 

CD 

(ft 

O 


O 

3 

I 

o' 

3 

0)_ 

Q. 

CD 


m  -T  O 


D 

(/)’ 

■a 

0) 

*< 


_ro 

Q. 

(/) 

■ 


0 

.Q 

E 

3 


(/) 

0  . 
■og 

|J 

o  o 
a>  0 
Q-.± 

(/)  "O 

=''0 

0  O 


(/) 


0 


o 

N 


+j  o  — 


^  •  — 

M=  O 
0  Q.: 

■°  0 

®  0 

2  0  0 
t  1/1(0 
0^0 

>  M-  C 

I  V-  0 
c  J(D 

o  -9  .x 


0 

3 

0 

'c 


0 


S'"0 

-5  c 

Q.  0 
0  _ 
1=  0 


0 

0 

O 

t_ 

3 

o 

(0 

0 

E 

o 

%<s> 

_0 

CL 
( / ) 


“.S  "O 


.2  w  o 


0 


0 

C 

o 


3 

O 

0 

0 


C 

o 


=  3 

o  z 

0 

0  I 

O' 


Ea 


i6 

o 
O 


0 

>* 

0 

CL 

0 


o 


a 

o>-  c— 
E  0-  O" 

Q.  O--  C- 

O  _0  _0 

^  JD  D 

Q  ^  g 

UJ  0  0 

_i  >  > 

0  0 


-g  Q  Q 
<  O  O 
c  — 1  — 1 

o)  E  E 
0  CL  Q. 

^  o  o 
0  ^ 


0 

E 

0 

c 

c 

o 

E 

E 

o 


o 

<-  00 
o  * 

4=  X 

.2  o 
O  N- 
0  CD 
0  , 

13 

0  > 


o 

o 

CD 


00 

CD 

r— 


X  X 

o 
o 
oo 

I 

< 

CD 

> 

CO 


'Sfr 

C\J 

o 


< 

CD 

X 


o 

CD 

CD 

X 

o 

00 

CNJ 


O 

LO 

O 


o 

o 

n- 


o 

o 

04 


o 

o 

CD 


o 

o  o 

CD  2 

CO  CN  ^ 


in 


X 


’  +  1 

<  <  < 
CD  CD  CD 
>  X  x 
0  CO  ZD 


c 

o 


o 

0 

0  s 
iS  0^ 


~o 

0 

X! 
0 


ti  O  0 


X  o  * 

x  o  o 
00  00  o 

CNJ  CNJ 

o  .  oo 

CNJ  +  i 

■  <  < 
<  CD  CD 
CD  X  X 
X  CO  3 

a  o  o 


0 

> 

0 

x: 

■M 

> 

0 

o 

■a 

c 

0 

> 


CNJ  m 


XI 
O)  0 
C  — 
0 
> 
O  0 

«  o 

0  C 

o 

Em 

0  0 
>  0 
><1) 
0-C 


I  I  I  I  I  I  I  I  I 


0 


0 

X) 

>, 

0 

E 

0 

0 


Q.-i— i 

0  3 

~o  -O 

—  0 
> 


0 


0i9 

>  CL 
0  0 
0  -q 

0 
i— 

(D 

a) 


a) 


03 


a)  c 
i—  hE 


CD 

LO 

Is-. 

CNJ 

LO 

cp 

CO 

<: 

_J 

a: 

u_ 

< 

LO 

o 

o 

CN 

o 

0 

Cl 

OO 

"O 

Si 

I 


c 

c 

o 

'd 

-9 

‘  L_ 
«*— » 
CO 

b 

i 

0 

CO 

03 

_0 

0 

o: 

o 

25 

z> 

CL 

£ 

"O 

0 

i— 

TO 

_0 

o 

-4— ' 

c 

0 

E 

=3 

O 

o 

a 


in 

o 

o 

CN 

i— 

<D 

-O 

E 

a> 

□ 

0 

Q 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


I  ~ 


CD  < 
*<  CO 

CD  c 

0  o5 


Q. 

CD 

CQ 


w  d!  N 
0_  O 

Q.  3- 

0)  9L 

=5  Q) 
Q-  3 

5'  °- 

o  0 

<  a. 

CD  O 
0  0_ 

“  g. 

ii 

■g.  0 

<3  § 


CD  CD 

~o  O 
CD  O 

— ■  =1 
g  CD 

2.-S 

CD  O 
13 

o  9- 

T  13 

52.  o 

O"  = 
=:  3 
^  o' 

K  03 
O  — 

zr  cd 


CD 

CD 

0 


0 


03 
3 

_  c° 

o  JZ 


< 

C/)' 

c 


0 

Q. 

O 


0 

£ 


03  ~n 


0 

0 

—  0 
0  ZJ 
Z5 

CQ  O 

®  0 

§  & 

CL  (fi 

CQ  "9. 

0  ^ 
ZJ  O 

- i 

Z>'  0 
T3 

0  0 

3  c 

CO 

o  P 

c 

0  0 
Q_  C 
—  0 
0  = 

3  ^ 

0  0 

0^ 

0  CD 
03  0 

Q_  0 

s-  2. 

CQ 

o  5' 

13 

0 


I 

“h 

o 

“T 

3 

0 

Q. 

0 


O 

3 


— 


' Display  Characteristics 

Field  of  View  (FOV) 


</> 

~o 

c 

c  £ 

O  -Q 

1  t 

<D  _J5 

-D  a 

m  .52 

C  "D 


o 

£ 

I 

a> 

■  ■■■ 

> 


o 

2 

(D 

■ 

LL 


0 

0 

$ 

0 

■  Hi 

> 

0 


0 

0 

c: 

0 

0 

~TD 

03 

"O 

C 

0 

<- 

$ 

E 

0 

> 

. 

CO 

- — 

03 

0 

CO 

E 

v_ 

0 

0 

0 

C 

** 

l 

0 

0 

j— 

■0 

O 

c 

0 

’E 

0 

E 

H — < 

_Q 

O 

0 

Q_ 

> 

O 

"0 

5 

C 

0 

O 

0 

03 

O 

0 

O 

TD 

O 

"O 

03 


03 

^t 


> 


o 

o 

CN 


-  c n 


0 

c 

03 

0 


"O 

0) 

0 

■a 

> 

O 


o  < 

^  Cvl  o 
N-  ?  ^ 


_0 
Q_ 
LL 

i_  O 
0  t- 
O)  03 
s—  CD 

0  i 


C/D 

a 

H— • 

Q_ 

O 

i_ 

0 

03 

i_ 

0 


O 

o 

0 

c 

'0 

0 


jCO 

0 

>< 

'cl 

0 

v_ 

O 


c 

o 

H— » 
0 
c 

JD 

E 

o 

o 

[0 

~0 

E 

o 

0 


>  O 
I  I  I 


r  I 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


CD 


°  "O  Q. 

m  X  CO 
5J  CD  -g_ 

0  _  Q) 

O  O  *< 
?  ia 

-(DC 

l^3  q 

0  0  ^ 
^  =3  O 
Q-  ^  O' 
00  O  £1) 
^  O  CT 

o  cd  T: 
w  (a  3 
3  ^  CD 

5-  §  § 
5.  o-  » 

CD  ^ 

-w  o  & 
CD  IT  CD 

CO  CD  ^ 
u  _ 

CD  Q  Q) 
O  ~  =5 

—  CQ 
<OT= 

0  0  — 
^  ~  to 

O-  Q-  ~ ’ 

■  „  CD  0 

m  0 


c 

cr 


03 

o 


q  0  X 

§  q 

0  3  3 
=3  CD  3 
^  ~  to_ 

I  0  8 

5"  Q.  7* 
CD  CD  ^ 

o  CO  — 
S-t-  «  rn 


0 

C 

o 

o 

0 

C/) 

C/) 


0  0 
0 


3 

Q. 


CQ  — 


0 

0  W 
Q.  Q) 


—  55.0 


[\3  v< 
O  X3 


0 


O  V>  = 


. .  —■  o 
0  0  O 
—  CL  5 


0 

0 

o 

c 


0 

0 


0 


o 
— * 

0 


0  c/> 

0  Q. 
=T  0 

tvj  0)  S 

O  <  o 
=5  '  -7 
O  CQ  O 


o 

3 

K) 

O 

00 

O 


0  0 
(®  2L 

N> 

O  < 

S  ® 

o  3-. 

~  3 

m  0 
to  (j) 


cr 

0 


o  0 

-*  =5 

££  0  N> 

o  o  o 
$ 

r+ 

o 


o 

o 


hO 

o 


0 

0 
t  E 
0 

CQ 

0 


0 
— 5 

CQ 

0 


0  CD  S 


0 

0 

O 


O  W’ 
0  "D 


O  § 
0 

0  0 

N>  O 
O  -+> 

^  0 
O  0 

O  =3' 
-«  CQ_ 

N3  (D 
Q. 

0' 
■Q 

0 


■  ■  h.  Qj 
0  O  v< 

"oi" 


3 

0 

0 

Cl 

0 


JTT  c/> 

^  £ 
CQ  0 

2-  o 

3  #— k 

0  =T 
0  0 


^00 


O 


O 

0 

3 


N)  3 

O'  5  ^ 

®  §1 
3 
■  CQ 


O 


0 

0 

0 

3 


O 

3 


3"  X 
0  ^ 

3  Ci 
3:  Q)  0 

0  "<  to 

CD 


cr 

0 

3 

3' 

c 

I  I 
0 
0 

0 

o 


o  O 
cr  9. 
0  o. 

N3  0 

3  ff 


=■•  o 


3  ^ 

c  o 
0 
3 


0 
“ frl 

0 


o 
0  0 


3 

O 

0 

Q_ 


O 
0  0 
Ol 

3  3 

3 

c 

0  0 


5  H 

3  0 

0  0 
0  cr 
0  = 

Q.^- 

3  o 
3 


3 

c 


3 

c 

r  f 
0 
0 


0 

0 

0 

Q_ 

0 

0 


O 


O 

0 

Q. 

0 


0  =L 


0 

0 


3  K) 

5‘  o 

5-  <? 
0  0 


O  O 
0  -* 
~  0 
9-  x 


O  -■  (D  Q1 


0 

0 


cr 

0 


0  3 
—  -g_ 

CD 

Is 

*<  n5 
o 


O  i" 

— h  - 

SJ  5‘ 

o  =r 

<  cq‘ 

0  3 

C  > 

8 

to  3- 
<8  3 
0  a 

O  T3 
-h  Q) 

0  <Ef 

^  CD 
^  =J 

<Q  0 
0 

O  Q 
3. 

c?-.  < 
0  3 

0  3 
“  0 

Q.  v< 

0  rr 

#— 1-  cr 

0  0 


0 

0 


> 

o 


I 


3 

0 

Q. 

0 


O 

3 


(/) 

o 

mw^m 

'oo 

uwmm 

Q>  > 

«1 

<5  — 

r~  to 

o  « 

>»> 

_ro 

Q. 

tf) 

Q 


> 

Jr 


Q) 

O 

C 

(0 


0) 

"D 


0 

c 


■O 

0 


o 

< 

"0 


■O 

0 


3  E 


>» 

A 

~D 

0 
-i-j 

o 
0 
It 

w  o 

(0  'A 
■”  0 
■o  *- 

JS  c 
0  o 
"O  o 

0  0 

>  o 

c  *1 

.E  0-^" 

^  *“■  T3 

o£S 

S  >^<D 

I  1=  C 

>5  s 

■  5  <  0 

3  1 


0 

* 

> 

CD 

_C 

0 

c 

CO 

■D 

0 

"0 

O 

0 

'5 

o 

0 

o 

CM 

o 

C\J 

c 

o 


0 

0 

o 

>% 

o 

CM 


0 


0 

"O 

0 

>% 

A 

~o 

0 

<: 

_o 

"o 


0  ~  — 

c 
0 


o 

_0 

0 

x 

'o. 


0 

_c 

0 


0 

>  0 

0  13 
—  C/D 

0s 

X  > 
CL  CD 
Tj-  .E 


>> 

o 

r^ 

co 

co 


c 

*co 

§§ 

c\j  co 

OD 
-C  CM 
«  t 


E 

0 


o 

0 

0 

i_ 

OD 

0 

■o 

0 

0 

O 

o 

o 

CO 


o 

CL 

0 


0 

c 


0  — 
-Q 


0 
X 

2  a. 


E  o 


o  0 


.22  ■> 


r 

§  0 
o 


^  *-CM 


O 

O 


o 

CM 

O 

CM 


0  ■— 
_0  o 

Q_v 

.22  fc 
■o  o 

"0  — 
X  0 

a.* 


OD 

'i_ 

_Q 

0 


_0 
O 

0  R 

T—  0 


O  o 


_x  11 

0  cr 

0> 

QO 

Q^ 

O°o 

— 

S-  = 

O  0< 


c 

o 


o 

0 

0  _ 
*“  0 
o 

o  0 

CD  >»  c/D 

X’5  .22 

O  O  Q_ 

o<  o 
J=  5  ^ 

03  T3 
>5  (13 

>C'S 

o 

u-=  *g 

o  c  92 


COCO 


X  O  = 

c\j  co  — 
i—  co  £ 

CD-^J-  0 

LL  i  O 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


D 

Q>' 

(Q 

O 

3 


o 

< 


Q. 

CD 

<n 

-1 

CD 

CD 

0) 


Snelling  Visual  Acuity  (xx/20) 


-^MW^UlO)SOO(D 

oooooooooo 


Display  Characteristics 

isua^cuity  _ 


CO 

o 


a> 


CO  °3 


a 

c/) 

■  ■H 


CD 


vi 

O 

o 

CM 

<D 

-O 

E 

a> 

u 

o 

Q 


The  more  pixels,  the  larger  the  display,  the  larger  the  optics,  the 
greater  the  weight  and  the  more  power  required  to  run. 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


3 


Q> 

(Q 

CD 


O 

3 

(/) 


I  I 


m 

< 

CD 


3 

0) 

_  CD 
P  CD 


CD 

CD 


"0 

CD 

I 

a 

5T 

o 

■ 

o 


I  I 

<  to 

<75  ST 

O  3 
"*  Q. 
"O  0) 


o 

CD' 


(/) 


Q. 

< 


o 

CD  o 

a  V 


c/) 

o 


O  3 

3  ^ 

I  8 


</> 

o 


o 

o 

3 

O" 

■ 

3 

CD 


ro 

o 


c 

o 

■ 

o 

0 

co 

(0 

0 

■ 

■  ^ 

r\ 

0) 

Q. 

(0 

(0 

"D 

o 

£ 

CO  O 

"D 

O  CO 
CO  14- 

>  o 

s? 

w  "3 

o 

"D  s 

<5  ■- 

~Q  -* 

£  JO 

JO 

0)  o 


o 

CO 


< 

CO 


CO 

"O 

£ 

JO 

0) 


o 

CO 

■  ^BB 

> 

B% 

b* 

> 

CO 

G 


CO 

a) 

O  "3 


0 

> 

CO 

CO 


0  ■-  TT 


0 

a 

CO 


E 

CO 

£ 

0 


0  £3 


NO 

00 


so 

0s 

in 


I 

0 


o 

CO  O 

S  >  I 

(0  (/)  t 

>  g  § 

§  §  * 

£  ^  > 
re  .5>  i 

a>  .n  < 

o —  (/) 

'-'0  3 

®  £ 

>  W  _ 
(0  CO  0 

i'g 

CO 

£  0 


0  _ 


O 

I 

0 

0 


«  "O 


”  "D 


CO  0 

c  to 


0  ^ 


1^- 

I 


"D 

0 

CO 

3 


O 

I  3 

=  CO 
0  H 

o  >-  < 

o 


£ 
o 

S3  O 


O 

0 
■  BB 

o 

Q. 

O 


0  _Q 


I  I  I 


O 

0 

Q. 


C0 

0 

5 

Q£ 

o 

>* 

0 

Q. 

CO 

■ 

G 

I 


~o 

0 

o 

0 


a 

0 

0 
T3 
O 

£  £  E 
So  E 
E  0  g 
0  o 

Q_  O  0 

^  c  o 

0  £  +- 

r.t  (0 

o)  £  2 


i.  0 
O  s- 
C0  0 

>  -* 

"D 

0 
~D 
£ 

JO 

to 
o 


0 

~G 

CO 

"D 

"D 

0 

O 


£  0 

O  0. 

I 


CSJ 


ir> 

o 

o 

<N 

i— 

U 

-D 

E 

o 

<3J 

Q 


image  not  bright  enough  for  “un-patched”  visor 


Note:  Equally 
applicable  to 
combiner 


7} 

0 

Q. 


CD 


fi> 

3 

0 

C 

< 

CD 

17) 


cd 

3 

a 


CD 

CD 

a 

co 

o 

c 

3 

O 

CD 

fi> 

3 

a 


is1? 

0(3  " 

03  &•§ 
4  S  * 

S'  =  3 


o 
0 


3 

O 

0 


5? 


O 

o 

0 

»-► 

o' 

3 


3  5'  ®  n 

<-►  ^  n 


o 

3 


U* 

Ilf 

K' 


4* 

I 

•  "  ^ 


•M  • 

t  ^ 
I  >  i  * 


i  * 

40 

| 

s| 


Visor  /  Combiner 

Helmet  Visor  With  Reflective  Patch 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756  99-1l7-0?&3 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


N> 

-Ck 


9=  5  O 

U>  _Q  O 

2.  c  3 
0  cr 
<  CD  -■ 


3 

CD 


0 


3-  3 

c/)  0) 

CL  *< 

cn 

3 

“O 


0 

“O 

0 


■  I 

o 

D  "g. 

3  o' 

CO 

75  0 
>5  3 

D  Q_ 
3  "O 

^  0 

3  $ 

0 

^  "O 


CQ 


; 

: 


Visor  /  Combiner 

♦  Visor  vs.  Combiner 


.2-5-8 

Z8  £ 

□  <d  -!=; 

LL]  ^  o 

O  JT  -f 

i-  5  ^ 

o  <- 
r>  c  E 

□  O  Q) 

9  8  a 


0 


co 


CD  <1>  CO 

8.  °  < 

ir.wo 

™ « > 
TO  j5  m 

C/D 

O  .  CD 
C  0  _Q 

|_T  O  H 

E  -S  a: 

5  CD  o 

CD  -  ^ 
TO  CD  _c 

L.  y  -»— » 
0-2 
M—  Q_  ^ 

■o  =  > 

<D  -O  m 

■—  -i— '  o 

E  £  <0 

■S.  $  ^ 
o  -  <d 

CO  O  £ 
CD  _  CD 
>  CO  Q_ 

$  ~ 
E  CD  «S 

£  0  t 

W  O)  > 
>S  )=  CD 
w  i?  c 

to  0  CO 

si  CD 
CL  v_  3 
O  o  t 

r-  CO 

O 


CO 

b  o  -§  to 

<  CO  ^  o 
O  CD  00  -J= 

<  <D  ^  Q_ 
^*“"0.0 

5  g  E  ® 

1—  O  CO  S 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


at  center  of  eye 


2  D 
2  CO 


CD 

0) 


Q) 

3 

O 

CD 


0) 

</> 


o 

"D 

■ 

o 

SL 

CD 

CD 

3 

CD 


%/  Visor  /  Combiner 

_  Eye  Relief 


0) 

c 

u^mm 

n 


E 

o 

o 


o 

0) 

■ 


CNJ 


X 

03 

E 


<D  ^ 
C 

O  00 

£  o 

if 

co  Q_ 
o  LU 
(/)  —I 

□  n 


CO 

I- 

< 

o 

> 


c: 

o 

'(/) 

CD 

> 


CD 

"O  co 
C  w 
=5  if) 
O  CD 

co  £ 

!>  I) 

£  -Q 
o  ^ 
o  ° 

■°  3 

<D  <0 

o  £ 

Z  (0 

<8  ™ 
<u  _CO 

£  o 

£  -g 

.O)  E 

-Q  CO 


<D  0) 

Q..9- 


T3 

CD 

T5 


3 

E 

CD 


3 

E 

a= 

o 


c 

o 


o 

c 

CD  0.5 
J)  (0  o 
c  To  ® 


CD 


C  ^ 

(0  =J 

£  o 

r  -+- 1 

cd  c  a) 
r  (D  d 

o)  E 

'sz  C  CO 
r  O  CD 

g  -5  » 

i  si 


CD 

LO 

h- 

OJ 

LO 

O 

CO 


cr 


LO 

O 

o 

CNJ 


tz 

o 


X 

i? 

o'  2 

(/>  CO 

>  CD 

nP  C 
oN  ;= 

LO  E 

CNJ  O 

J=  o 

.ti  -Q 
5  <d 

>,  -5 


CD  o 
{/)  £  £- 

<0  o  ~o 

(/)  O  Q) 


0 


CD 


TD 

CD 

CD 

c 


CD 

_Q 


_C0 
Q. 

(0  ■ 
□  $ 
C/)  g 

<  S 

Q  .g 
>  -Q 


T3 

■S-g 

°  $  5 

111 

lz  _C  _Q 

-I— » 

CO  i_ 

£/>  CD  C 
ro  -c 
w  .2*  E 

o  ^  § 

ur  2 

f  s 

</)  E 


0) 


a) 

E 


> 

c 


>s 

03 


<1)  "O 


co 

b 

1 

CD 

CO 

03 

0 

(D 

cr 

o 


"D 

a) 

03 

_a> 

O 

-4—' 

c 

0) 

E 

13 

O 

o 

Q 


<0 

o 

rs 


-O 

E 

o 

o 

o 

a 


5  December 2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


Night  Vision  Compatibility 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


CO 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


I  I  I  I  I 


>  >  > 


o  o 
o  o 
c  c 


o 

o 


0  0  0 
o  o  o 


I  - 
p  ^ 

s  * 


o 

"O 

o 

S' 

o 

a 

■ 

o 


C/)  =■ 


"O 

CD 

(/) 


O  — 


0  ?? 


o 

CD 


CD  </> 

a 

< 

</> 

■ 

> 

< 

0) 

■ 

5T 

CD 


_  Q) 

O  o 

0  ^ 
3  0 

0  "* 

3  ^ 


TJ  SJ 
0  0 
3i  o 

5  CD 

3 

0 

3 
O 
0 

73 
0 
-Q 


0 

3 

0 


</> 
■■  ■ 
O 
(/> 


CO 

N> 


co 

</>  1 

.2  £ 

CD 

(/)  .!= 
”  3 

a>  § 
o  * 

2  o 

55  £ 

si 

a>  ® 

^  Q. 

ro  5 

S-  CD 
C 
CD 

O 


o 

CO 

0) 

0£ 

c 

CO 

o 

O 

5 


0) 

a> 

3 

a: 


o 

o 

CD 


3 

3 


04 


O 

CO 

CD 

c 

CO 

O 

o 

5 


co 

3 
CD  O1 


o 

LL 

"3 

3 

T3  £ 
3  O 
CD  ^ 
Z  O 

S  O 

CL  O 
£  Q. 

o  o 

■^3  £ 
CO  CO 

c  O 

.S>  "O 
*-  c 

O 

o3 


CO 


£ 

CD 

-=  .2  o  £ 

o 

CO 

"3 


CO 

3 

3) 

£ 

o 

o 

o 

CM 

O 

'co 

o 

< 

"3 

3 

CO 

< 

"3 

3 

CO 

w 

Q. 

3 

*3) 

3 

3 

"3 

3 

3 

3 

3 

£ 

3 

X 

G 

G 

3 

i 

i 

3 

X 

l 

1 

X 

• 

• 

CO 

E 


o 

3) 


CO 


co 

E  ^ 

5  CD 

£  o 

ii 

<  B 

o 

o3  Q 

5:  To 


3) 

o 

o 


o 

CD 


3 

o 

3 

"3 

CO 

£ 

CO 


£ 

3 

E 

£ 

O 

1 

> 

£ 

LU 

< 

3 

"3 


r  ^  (o 


jo 

"5 

co 

o£ 

3 

-Q 

3 

O 

■ 

"3 

3 


<  H  X  0. 


CO 

CO 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


GO 


I  I 


0 

CD 


0  £ 
_  CD 


0  0 
CD 

I  3 

^  o 

>*<  o 

<Q  I  < 

a>  r+ 

KB  ■ 

*  g 

a  3 


3 

O 

3 

0 


3 

CD 

2 

0 

3" 

CD 

$ 

CD 

CD 

3 

(/) 

0) 

3 

"3 

CD 

(/) 


CD  C/> 


CD  O 
3-a 
1  < 
03 

gs 

?£ 

^  3 

®°CD 

<3, 

5=S 


0 


0 


n  ° 

CD 

£ 

"3 

"3 

0 

C/> 

0) 

MM  ■ 

o 

3 

D 

£ 


CD 


3  a 

3"  ■ 

o  7} 

r-(D 
O  73 
CD  — 
<  0 

O 

0<t) 

=  3 

T  0 


PZ 

0  s: 

3  ^ 

D-  C/) 

"3 

0 

O 

0 

CD 

0 

3" 

■ 

n‘ 

0 

Q. 


i  C1- 

q  C"S 

|S=S 

Clol® 

-  <l»  a 

CD  o 

■■a 

Sf 

T|N3 

— :  o 

sr  ° 

0  O 

5)  "o 

_I0 

5"  CD 

i-h  0 

T3° 


O 

a 

£ 

O 

0 


0 

0 

a. 

0 


ss 

■o  m 

0)  o’ 
V)  o 
O  £ 
< 
o 


Tracker  Characteristics 

GeneraJ. Perfomiance  Requirements  (cont.) 


0 

E 

0 

0 

2  £ 

.2  c 
M-  o 

O  ^ 
43  0 
0  > 

™  5> 

m  O 
0  0 
E  u- 

0  2 

0  0 
<i*  <— 


0 


0 


0 

4->  _ 

0  2 

>—  0 


0 

0 

> 

■ 

L_ 

0 

~o 


0 

c 


2  C 

3 

0 

O 


0  < 

W  c 

.*  co  g 

^  "3  +j 

3  s  8 

3”  • 
0 


0 

c 

O) 

0 


Z  —  ^ 

0  75  "o 

4-*  .3  e 
■-  c  0 
c  0  -Q 
0  3  — 

=  o-.2 

0  0  M“ 

;  t/)  0  c 

o  >»£  .2 

^>000 
r  »-  Q)  +i 

E.  0  (/)  c 

2  c  c  0 

0  0  0  'C 

S  o>  0  o 

I 


o 

0 

c 

0 

0 

*0 

E 

0 


0 

O 


0 


Q. 

J£ 

O 

O 

o 


0 

0 

O 

c 

0 

A 


.2  6 
■D  ’S 
o  ^ 
’4=  £ 

^  i 

E  ° 

o  > 
■— 
4— » 

0  O 
>  3 

s  ■? 

0  5 
c  o 
0  o 

0  > 

"0 

o 

■  HH 

4-» 

0 

■  ■  z 
0  c 
C  O) 
O  0 

o  E 


0 

>* 

o 

L_ 

0 

c 

0 

0 

4-4 

■ 

E 

0 

0 

E 

0 


o 

>» 

"0 

3 

0 


0 

o 

■ 

4-* 

Q. 

O 

0 

£  "O 

0  « 
0  0 
c  c 
0  o 
0 

0"  0 
0  o 

*-  Q. 

0  . 
e  0 

3  0 
0  IS 

O  _0 

0  = 
0  O 

o  0 

^  o 

■O  .ti 

t  i 

£  o 

£  E 

>.  2 


2  =  ■£ 


0 

ts 

a  hh 

E 

0 

0 

o 

■ 

4-> 

Q. 

O 


0  0 
3  0 
0  0 

3  0 
0  £ 

o  "O 
0  c 


c 

0 

0 


0 


0  "3 


0 

—  > 
0  0 
O  (/) 


c 

o 


c 

O 

0  35  £ 
0  0  g 

Q.  E  ‘Z 
000 


I  I 


Q. 

O 


1 


if) 

CO 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


a 

CD 


3 

a* 

CD 

-i 

to 

o 

o 

on 


O 

o 

o 

c 

3 

CD 

=3 

O 

CD 

0) 

CD 

Q. 


"D 

cz 

g; 

o' 

<d 

CD 

CD 

C/) 

0 

I 

D 

C/3" 

r+ 

cr 

cz 

r~»- 

o' 

ZJ 

C 

:z 


0 

Q_ 

00 

a 

0 

O 

DO 

O 

o 

cn 


73 


CO 

o 

cn 

i 

DO 

cn 

cn 


0 

3 

■o 

0 

5 


0 

V* 

o 

o 

—I 

“t 

0 

o 

!-► 

■ 

o 

3 

0 


I  I 


I  S 


o 

o 

3 

0 


"0  T5 
O 


O 

0 


3  0 
0  ~G 
0  0 
Q.  0 
0  Q. 

a  O 

0 

o 

c 

3 

a 

< 

0 

“T 

S' 

0 


(/)  0 

I  3 
<  "3. 
0 


0 

■ 

Pf 

■ 

o 

3 

0 


0 

O 

0 
HI  ■ 

< 

0 


< 

0 


0 
0 
O 
3 

<  « 
Qi  «!  n 

iHK  ft) 

Q.  3-  3 
$00 

1  = 

o  3  8 

=■0-0 
0  0 
3  "»  3 

|  as 

§  |  = 
jt  0 

0  Q_ 
n  — ■ 
0  0 

0  0 
3  3 
Q.  O 
© 

2  cr 
0 


0 

0 

o 

3 

■ 

o 


0  ^  O 

<’  < 


0  0 
3  0 
*  3 

O  <£ 

Q)  0 
3  3 

~  g- 

-T  0 

0*  "* 
3  0 

to  $ 
C  0L 

0 

0 


I  I 


o 

O 

3 

0 


3 

0 

a. 

0 

0 

0 

3 

0 

O 


0 

0 

a 

0 

SL 

o 

■HB  ■ 

3 

0 

a. 

S' 


0 

0 

Q. 

0 

O 

O 

0 

o 


5  3 

8  “ 

■  ■  Hia 

o 

3 

0 

3 

o  g 
9j  % 

S'  ® 

r*»  0 

0  3 

0  3 

•+  O 
< 
0 
Q. 


O 

3 

rHK 

0 

0 

0 

Q. 

3 

0 

0 

0 


0 

Q. 

< 

0_ 

C 

0 

0 


2  0 
0  0 

Q.  Q. 

3  * 

O  3 
C  0 

=  ^ 
Pf  — ■ 

0  0 

Q.  “ 

0  5' 
0 

3 
0 
o 


Q_  0 
0  0 

<  i 

0  (0 

l| 

a? 

0  2 
cq'  0 


3 
0 
0  3“. 
Q)  O 
0  3 

€  ? 
®  o 

=  3 

— i  §. 

0  $ 
0)  0 

O  </) 

0  3' 
2 

0  0 
o  5: 
o  0 

-  3 

2  o 

o  3 
0 

0  = 

3  * 

=ft 

0 

o 


$  3-  0 


<  0 
0  Si 

a  § 

o  3 
^  0 

0 

3  m 
0 

0  o 
o  ~ 

3  § 

a  |. 

— ■  o 
3  » 
0  c 
0  3 

■D  S 

O  "O 
0  ^ 
a:  o 

§8 
3  0 
-■  0 
3  0 
Q. 


0 

0 

0 

3 

■MB  ■ 

3 

S' 

i-b 

c 

■« 

0 

0 

O 

O 

0 

0 

o 

3 

0 

r-h 

0 

0 

0 


0 

r-K 

0 

0 

0 

3 

0 

O 

0 

o 


o 
o 

O  ft) 

7T  a* 

"O  0 


o.  =r 


0 

3 

0 


0 


0 

a* 

0' 


< 


Tracker  Characteristics 

Types  of  Trackers 


(ft 

o 

■ 

to 

‘Z  w 

G)  <5 

O  o 

ro  g 

<5  £ 

£  o 

O  « 
w  0) 
i_  a 

Q> 

J*. 

O 
(0 


> 

>* 


I"- 

co 


0) 

0 

Q. 

>» 


C  .2  o 
•2  §  1 

=  2  I 


£ 

>» 


3 

E 

(0 

CO 

tE 

tr 

CD 

o 

_C 

_c 

I  I 


5  December 2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


0)  o 

CD  C/) 

3  § 
"o  3 

CD  ° 

?■< 

"3 

CD 


< 

■ 

c 

0) 


(/) 


3 

CD 

3 

"3 

0) 

3 

CD 

55' 

3" 

CD 

■ 

3 

CO 


o 

o 

CD 

O 


I 

"0 

o 

CD 


o 

3 


o 

3 

c 

0)  CD 

3  2 
a  Q- 

“  o 

i  o 

±  3 
^CQ 

D  $ 
CD  3. 

C  C* 

3" 

CD  |— 

S-o 

C  c/) 

o  § 

3  O 

55'  O 

0)  ^ 

s  o 

CD  "* 

3  O 


CD  O 


I  - 


I 


tii'o 

2  Z'  ^D  < 

S'  O  3  cd 

5°  3  <d  £♦ 
n,  F*=r2 

3  fit  | 

a>3  o 
—  o  ®  S 

O  3  C  <D 
3  (Q  (/>  3 
<Q  <D 
j£lo 

o 

o  a) 


<D 


fit  © 


ff  <  fl-  H 

Q)  2.  o  £ 

-«  o  2. 

<D  ={  <D  $ 

O  O  m  ° 
v  (D  r 
CD  ^  ^ 

^  3  0) 

•  g-'S 

O  <D  I 


V) 


O  S.  (D  O 
v>  (D  <D 

V)  2.  ^  Q. 
■n  rO 

^  5  ®  o 

O  P  "5  r+ 
Q.  __  O  3" 
C  <t>  3  (D 

2.  m  </>  W 

«  — <  a> 

2,  $  £  3 

~  <D  (D 

“  r3 

j  ° 

£  «  = 
o 


3? 

|g 

^  CO 

3"  3 

CD  0 


CD  — 


O 


3  O 
w  CD  j 

o  o  o 

1-J2.S 


o  o 

CD  c/) 
"3  ^ 
CD 

o 


CD 


ft  o 


00 

00 


o 

CO 

3 

o 

o 

< 


F  co 


O 

E 

co 

c 

> 

"O 

o 

o 

5 

00 

I 

o 

CO 


o 

_Q 

CO 


(f) 

0) 
a 
^  • 


o 

CO 

1— 

Z3 

o 

o 

CO 

>*  0 
O  _c 
CO  ^ 

o  § 
o 

CO  o 

0  C/5 

:9  "O 

0  C 
0  0 
o  c 
cl  E 

.  .  /IN 


0 

0)  £ 


■°  0  0 
0  i_  E 


0 


3 

•*-  O 
>*  O  0 
—  0  M- 


0 


0  = 
0 


0 

_Q 

_Q 


0 

0 


E 

0 

O 


O  .5= 

0 
0 

-a  3 
-  o 

0  tt  5= 


0 

0 

<1>  0 
S  O 
>  C 
O  0 

S-E 

3  ^ 
^  © 


3  ^  c 
0  0  0 
3  E 

l  0 

o  0  £. 

S  ©  2? 
(0  .E  f? 

.a  2  U 

0  -Q  ±d 
— I  O  O 


=6 
■o  c 

§  § 

°  dr: 

©° 

1  £ 

*§ 
0  O 
Z5  O 
0  0 

3  "O 
0 


-S>  E 

0 

£  w 

■— 

^  0 


C 

o 

0 

*—> 

c. 

0 

0 


I 

.S2  0 
E  0 
0  g 

§S 

©  _§ 
—i 

I 


■O 

0 

0 

o 
o 
0 
0 
0 

0  0 

i  2 

E-y 

O  0 

O  := 

o  0 

1  2 
0  £ 

>  g 

■D  E 


CD 

CO 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


45* 

O 


> 

O 

o 


o  o.  =r 

3^ 

-o  2  9L 

to  7+  CD 

3  o  E; 

—I  —l 

QJ  D  < 
O  0  =5 
7T  Q)  fl) 

(D  W  ^ 

^  C  -■ 
Q_  3  O 
CD  ®  I 

i— K  rH>  1 

^  =5"  =3 

3  CD  O 

=3 


0  $ 

■D 
"O  O 
0 


CD 

3 


o 

0 

irHK 

o' 

3 

o' 

—5 

CD' 


0) 

0 


=3 

3*  0 

CD 


O 

3 


O 

3 


3 

O 

CD 


0 

< 

CD 


<  C/) 

“  0 
v<.  3 

3  - 

CO  C/3 

Q_  CO 
CD 

co  — 

—i  3 

CD  CO 

0  TT- 

(7) 

O  O 

c  § 
o  ^ 
O  03 

®  cB 

W  2. 

0 

5‘ 

CD 


3  0 

CD  q 
CL  g 
CD  O 

O  0 

3  I 

2  p5 

O)  b_ 
C 

“■*  i— t- 

0  O 

i.1 

CQ  c/3 


5=  P 

r— * 

< 

<— £  CD 


O 
3 

o  H 

3.  CD 
CD  Q_ 
C/3 


CD 

3 

CQ 

0 


I 

§  3 


0_ 

0 

Q_ 

00 

o 

r—K 

o’ 

I 


0 

0 

0 

3 

0 

_o 


0 

3 
0 
3 

i"Hh 

0 

o  =• 

o 

0 


CO  £ 

5’  w 
0 

0  CD 

0  3 

0  "O 


O"  O 

2-  | 
— ■  0 
0 
0 
c 


cr 

o 


0 


0 

3 

o  = 


0 


0  r: 


0 


0  3" 

co‘  ^ 

S  0 

o'  cr 
CQ  0 
0 
3 


—  T3 

a> 


o 

— * 

0 

cl 

3? 

o 


00 

0 

CD 

Q_ 

I 

W 

0 

o' 

o 

— 5 

Q_ 

0 

3 

o' 


0 

0  D 
cq'  0 

3-  "O 
:zr.  0 
3  3 
CQ  Q- 

IS 


</) 


0) 

o 


Tracker  Characteristics 

Accuracy  Types 


CO 

o 

i  mmm 

w 

I  Hi 

0  O 

O  £ 

IE 

(0  o 

f  (0 


3 

O 


O 

a>  < 

o 

(Q 


y 


o 

co 

3 

O 

o 

< 


o 

E 

03 

c 

"D 

O 

O 

03 

C /) 

I 

"S 

o 

-t— • 

5 

«  a. 

2.0 


"O 

0 

0 

0 

_Q 

C 

0 

0  ° 
L_  H— » 

=3  0 

0  -S 
0  ^ 
0  ", 

E  i 


3  g> 

o  ~ 

tef 

00  ^ 
O  0 

^  -o 

E 


TO  Q 

O  8 

^  Q) 

C  S— 
15  0 
£  0 

0  "O 

0  "D 
t  C 
O  0 
(/) 

LU  -o 

O 

6  °- 

o  c 

s  O 

0 

E  00 


0 


I 


■£  ^ 

0  _Q 

CO  2 

—  Q_ 
0 

c  c 
O  0 
+3  O 
0 

0  'c 

Q_  O) 

O  a} 

l 


0 


0 

o 

c 

0 

■a 

0 

o. 

E 

0 

• 

H— » 
0 

C 

0 

0 

_Q 


"O 

0 

C 


0 

-4—* 

0 

■a 


0  0 
=3 

S-  o 

«St= 


0 


0 


0 

Q. 

E 


o 
t 

0  C 

Q-E  ■ 

j_  4=  0 

0  0  O) 
C  c 

o  ■“  CD 
0  ^ 

_ 

>^  ^  — 
t  w  D) 
-g  ~  LU 

0  0 
=3  O  J= 
C7T3 

22o 


13 
0 

0  o 
0  o 

E  o 


c 

-d'  0 

§1 
«  tn 


c  2 
0  0 

E  CL 
c:  5 
o  0 

>5J  ■ 

C  0  O 
0  0  'd 

tr  0 

0  >%  c 

C  -Q  0 

O  n  O 

^  si  <n 

0  03  — 


c 

o 


o 
c 

I 

o 

is 

0  ±z 

C  J'-H 

>,  o  0 

□  |c 

"m  "O  ^ 
0  ^  'd 

c  o 

■£  a5  c 

ro  >  o 

o  s>  g. 


0 


=5  0 


c 

0 

—  "D 

0 
Q_ 
^  03  O 


o  ^  ~ 

0 

c  O 

o  o 


0  ~  c: 
c  (0  L 

0  -r,  0 

'C  3R 

O^O 

>  C  0 

c  'F 

o  E  ^ 

+=  Jrr  CD 

0  jfi  .£ 

O  0  0 
Q_T3  =3 


I 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


a 

CD 

O 

a> 


o- 

o 

-i 

O 

o 

t-yj 


D 

o 

o 

c 

3 

CD 

=3 

i- +■ 

o 

CD 
0) 
-1 
CD 
Q_ 
— *-* 
O 

T3 

c 

C7 

o' 

73 

CD 

0 

Q) 

(/) 

0 

I 

D 
c n 

*— h 
— 1 

C7 


o' 

=3 

C 

3_ 

3 

0 

Q_ 

00 

O 

0 

o 

M 

O 

O 

cn 

> 

T| 

ZJ 

r“ 

:> 

CO 

o 

cn 

i 

ro 

cn 

cn 


ro 


:  Q) 
o  Q. 
D  CL 
L  ^ 

i  o' 

0  =5 

3  S. 

i~° 

-■  o 

?  5' 


IT 

0)' 

0)' 

c/> 

i 

Q) 


° 

(Q 


CD 

-Q 

C. 

CD 

3 

CD 

=3 

— h 

o 

0 

I 

Q> 


I 

00 

CD 

1— H 
rHK 

CD 


0) 

3 


2.  CO 


CD 

0 

"O 

o 

C/>“ 

c/> 

CD 

Z3 

C/3 

o 


CD 

CL 

O 


0)  < 

O  2' 

p  ■ 

cr 

c 


0 

_Q 

c 

■V 

0 

a> 


I 


O  O 
0 

^  < 


c 

(/) 


CD 


CT  CD 
CD  03 

C 

C/>  §  ^ 
CD  ~5 
Q.  c/>  0 

r-K  CD  Q, 

0  3  m 
0)  2 

$  * 
r-  =L“  r-t 

§  zr  g 

0  C/3  J 

s§,:> 

CD  f  O 

§  S  5 


cr  ^ 

CD  E-  w 

ZJ  =3"  D- 
0 

3 


_  I 


CL  _ 
CD  Q 


Q)  CQ 
=♦?  CD 

=3 
CD 


3 

CD 


(/) 

=h  O 
O 


cr 

Q)  CD 


a!  Q- 

CD 


0) 


c 

C/3 

CD 

Q. 


O 
O 

c 

3 

£  o 

c/3  c n 
0  CD 

31  £ 

S3.  ST 


CD 

03 

"D 

O 

3 

C/3 

CO 


C/3 


3  £ 

03  CD 
13  =3 


.  ~o  ^ 

03  CD 
Q-  =k  03 

CD  O  o 


C/3 


CQ 


CD 
C/3  CT. 
CD  =3 
Z5  CQ 

0  n 

°  o 

Q. 


CD 

— 5 

o 


0  p 
o  => 

o  0 

~J  C5 

Q-  O  O 
5'  0  £= 
03  ^~9. 

O  (D 
0  03  % 
C/3  3  Q 


o 

o 

c 

3 

Q_ 


CQ 
O 

0  -1 
&0 

0  — r 


0 
13 

o 

CQ  g  -  0 

=r  =3  CL 

og  T 

T3  $Z  SI 

3  "2.0) 

<  0 


Is- 
^  0 


w 

0 

3 

0 

1  1 

0 

— i 

CD 

0 


0 

C 

o 

0 

Q 


0  5= 

O  CD 

3  = 
8  S’ 

0"  ^ 
-•  0 
W  0 

§1 


=  0 


0 


0 

13 

0 
— i 

CQ 

>< 

O 

0 

O 

£ 


0 
0  0 
c3  § 

0  ZJ 
„-*•  CQ 


I 

00  1 

0  > 

£  =?’ 
®  S> 
q:  0 

0)  03 

Zj  "O 

^  § 

5>  m 
0  0 
0  =3 

T3  CQ 
O  0 
^  CQ 
0  0 
c/>  3 
§  0 
W  3 
o 


o 

o 

7T 

6 

3 


0  3- 

^  CD 

0  “ 
0)  Q- 
■o  -a 
o  o 

co  eH 

w  § 
0  p 

S  QJ 

0  g. 


=  0 

52  "o 
0  =: 

0  O 

»— K 

=T"0 
CD  C 

5T 


1  ir 

—  o 

•  O  - 

>  w  g 

=;■  I  < 


O 

o 

o 

Q. 

0 


O 

a 

o 

0 

o 

O" 


0_ 

Q. 

o 
— +> 

< 

0' 


O 

V) 


V) 

o 

uw^m 

U) 

■  ■■■ 

CD  <S> 
O  >, 

5  h" 

ro  o 

r  (0 

O  3 

o 

L-  o 
0>  < 

o 

CO 


o  F 
.©  o 
■g  4= 

°  C D 
0  N 

S  ’co 


1 1 
1  o 

>  I 

o  1 
<0  (/) 

3  O 
O  —I 

O  I 

<  1 


0 

c  > 

0  O 

E 

«  g 

o  O 

CO  . 

Q_  c/) 
_  O 
O  CL 

-Q  co 

E  - 

>V  O 

co  -Q 

1  I 

o  fS 

O)  £ 


l 

s _ 

'co 

s_ 

CO 

I 


CO 

> 

sa  d 

o  o 

_Q 

^  c 

CO 

D)  C 
.E  O 

^  O) 
+3  c 

|E 
0 
Q_ 
O  0 
0  ~D 


O  _Q 

0  o 


E 

IT) 

CNJ 

O 


.©  00 
O  0 

^  0  c 

CO  .1  d 

l 


CO 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


CQ 


O 

O 


O 
c n 


(/) 


0 

o 

0_ 

*< 

< 

< 

— "S 

0 

0 

0_ 

O 

"D 

< 

0 

C/5 

co' 

a1 

CD 

0 

3 

0 

3 

0 

3 

Q. 

5 

o' 

r~ 

i- 

(/)' 

r—h 

O 

o 

0 

CQ 

0 

0 

0 

0 

i3- 

_ ) 

o 

0" 

o' 

i— K 

o 

o' 

o 

0 

0) 

CD 

O 

0 

o 

o 


> 

o 

o 

c 

3 

o 


CQ 
</>  ^ 

I 


o 

o 


0) 

o 


Tracker  Characteristics 

__*♦*  _  Accu  racy_Types 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


O) 


I  I  I 

C  D  (/> 

</>  7Za  < 


0 


(/> 


°  5T  §■ 

v<  O 

°  m  O 

o  ( 5 

O  (Q-  < 


(/) 


< 

S*  c/) 

3  ' 

0  3 

</>  3 

C/>  0) 

0 


A) 

CD 

0 


U) 


c 

0) 


o 


> 

£ 

0) 

CD 

3 

0 

(/) 

(/) 


"0 

0 

</> 

0 


o 

3 

(/) 


Situation  Awareness  Presentations 

*0*  Symbology  vsjmagery  _ 


0 

~o 

■ 

> 

o 


(0 

0 

0 

c 

o 

tn 

o 

o 

■ 

-Q 

O 


0 

"D 

>>  o 

o)  5 

■2  TJ 
o  <d 
^  </) 

E  = 

I 


o 

<0  -r 

c  o 

CD  +-» 

<0  <i> 
■% 

(0  o 

(ft  W 

52  o> 
o  c 

°i 

><  o 

0,  q. 

c> 
£  O 
.12  u_ 

c  s- 

(0  o 

-C  (0 

o  c 

a>  0 

E  * 

■% 

o>  c 
c  o 

■  w^m  u 

3  .ti 
0  (0 
3  O 

O"  a 


0  o 

2  = 

1  & 

«§  -2 

0 

5i 

*ro  jS 
o  » 

'<5  g 

0)  c 

0  0 

o  ^ 

So 

c  ® 

.2  o 

II 

£ 

C  _r 

—  "D 

0)  0 

|& 

>  CO  . 

2  ■-  o 

0.  So 


0 

a 

0 

(0 

c 

■ 

"D 

0 

N 


0 

"D 

C 

0 

1o 

■N 

0 

3 

0 


0 

a.  d) 
E.E 


co 


o 

o 

o 

"S 

c 

0 

0 

CO  . 

0  l> 

T3  £= 

-  c 

5  0 

o5 

C0  s. 
— '  0 
0  -C 

p-t: 


0 


c  —  ~ 


CO 


0 
0 

%  E 

3  T3 
j0  c 
3  0 

I 


0 


0 

> 

■ 

o 

£ 

0 

0 

> 


0  £  = 


0  c/5  _Q  0 
^  £  0 
>ro  = 


0 


re  CD 


r^ 

-sr 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


i  i 


i  i 


0)  =■  -k 

a  3  id 

<  01  00 

®  ?  > 

£*<  (Q 

c  o  SJ 

S.S? 

£  (D 
—  (/>  T3 

■  2  o 
®  * 
3"  CO 

c  3 
<5.3 

3"  0) 

Q.  3. 

N 

<5  (T> 
a 

0)  i-h 

<  3" 

$  a 

8  J 

=  I 

o  s. 

^  3 
CD 


"2.5" 

0)  c 


m 

CD 

o 

■ 

< 

CD 

£ 

CO 

CD 


CD 

3 

CD 

.D 


0 

CO 

0) 


MB  ■ 

■ 

■ 

a 

0 

0 

O 

£_ 

VB 

3 

O 

0 

CO 

~o 

CO 

0 

0 

0 

0 

3 

0 

a 

£ 

CO 

CO 

0 

"O 

1 

0 

0 

0 

CD 

3 

< 

■ 

0 

"D 

0 

3" 

CO 

0 

D. 

O 

3 

0 

CO 

0 

0 

1 

0  < 

0  5' 


i?0  <  2  < 

O  =1  =:"<-»  m 
O  O 
7T  C 
'.CD 

SI  3"  ^  3  2  (D 

VB 

o'  a 

9:  co¬ 
co  "O 


0 
"h  3 
O"  o 

o  0 

5  3 

o  0 

co  a 

2  Q- 

2  0 

o  < 

0  o 

CO  CD 
"  CO 

CO 

£ 

o 

0 

CO 


(/) 

o 


o 

0 

o 

0 


O" 

0 

o 

3 

$ 

0 

0 

~o 

o 


0 

CD 

0 


73 

vb 

O 

3 


CD 

CO 

0 

3 

CO 

o 


"0 

■ 

o 


0 

CO 


3 

0 

CD 

0 

3 


W  Situation  Awareness  Presentations 

_  Symbology  vs^  Imagery _ 


0) 


55 1 

<D 

J>* 


5* 

+-  O) 

52  ® 
0)2 
2  (0 
.E  o) 

U_  C 

°'j 

Q.  <D 

?  > 
T3  C 

—  o 


13 

CO 

(0 

CO  o 

E  ^ 

Jr  c/) 

£  W 

Q.  (/> 

(0  4— 

=5  O 

"O  o 
C  0) 
CO  4-. 

(/)  ^ 
w  © 
o  c 

C  0) 

f 

O)1" 

S  1 


(0 


<D 

CD 

«>  . 
g  E 

2w 

o5r 

SQ 

CD 

CO  -p  c 

-C-1-  Q) 

goo 

C/D 

§■§.  ^ 

(/)  O)  CD 

II  K 

O.C  • 

I-  4-1 


O) 

3 

O 


d 

0  CD 

c  E 

0  o 
O  -g 
C/D  E 


o 

> 


CD 

C 

!o 

E 

o 

o 

L_  “D 

O  c 
0  CD 

^  O 
73  in 

s  > 

c  c 

CD  0 

0  0 
1__  1— 

o  o 
m  m 
ID  "D 

c  c 


CD 

O 

O 

-Q 


>  O 
0  O 

.£=  _c 


x: 

Q. 

0 

>,  T3 

0 
-1— » 

0 

0 

O 

i_ 

o 

£ 

E 

X 

o 

-c 

0 

> 

"(D 

Cl 

0 

i_ 

CL 

0 

o 
-1— » 

O 

-i— < 

~o 

0 

TD 

0 

"O 

CD 

CD 

0 

i— 

m 

_CD 

_0 

V  u 

o 

C 

C 

0 

0 

0 

0 

0 

0 

CD 

CD 

CD 

0 

0 

0 

E 

E 

E 

i _ 

o 

o 

o 

0 

0 

0 

c 

c 

c 

0 

0 

0 

0 

0 

0 

i 

t 

o 

o 

o 

o  o 
o  o 


>  <;  i  g 


CD 


£ 

I 


o  o 
>  > 


o  o 


0 


£  £  £  £ 


>  >  2 
£  <:  co 


i  i  i  i  i  i 


0 

CD 

0 

E 

o 

0 

c 

0 

0 

0 

E 

o 

i_ 

O 

O 

c 

o 

E 


3 

_Q 

0~ 

0 


0  O 

18 

0  O 

o-o 

0 

oB 
0  0 
LIJ.E 

I 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


Situation  Awareness  Presentation 

Display  Brightness  &  Imagery 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


Situation  Awareness  Presentation 

_ Display  Brightness  &  Imagery 


Situation  Awareness  Presentation 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


\  Situation  Awareness  Presentations 

_ Use  of  Color _ 


Sr  o 

0  0) 

O  O 

X  O 

o 

o  I' 


>> 

o> 

o 


E 

>* 

(/> 


"D 

0 

</) 

3 

a) 

> 

■ 

o 

it 

0 

0 

.Q 

c 

0 


0 


2  s 

i| 

o  .E 
15  a  2 

*-  ’>,  <g 

T3Jt  2 

3  C  c 

o^o 

ii  ^  r ^ 


.Q 

0 

n 

2  0 

Q.  T3 


-  2 

W 

c  ^ 
—  o 

"D  0 
0  SI 


3)  * 

2  (/) 


■  ■  0 
W  D) 

T"  0 

o  o 

c  o 
o  o 

o> 


X 

cd 


o 

o 


CD 

o 

a 

d 

•  f-H 


a 

3 


II 


0 

> 

o 

o 

_Q 


O 

0 

O 

c 

03 


E 


CD 

LO 

r- 

CNJ 

i 

LO 

o 

CO 

£ 

I 

_l 

a: 

U- 

< 

LO~ 

o 


o 

o 


Q 


wn 

O 

o 

<N 

<o 

_D 

E 

a> 


8 

a 


the  luminance  of  the  background. 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


Physical  Considerations 


E 

o 


0 

~o 

c 

0 


G. 

IT) 


</> 

> 


5 

o 

</> 

+■* 
■  ■■■ 

c 

o 

<Ui 

o 

o 

(0 

1/5 

■ 

13 

(o 


(o 

c 

o 


(0  u? 

3  ^ 

o 


</> 


*=  "O 


0 

T3 

c 

(0 


r 

o 

Q. 

Q. 

3 

(0 

15 


~o 

~D 

0 


O'—  u 

ft  M- 


C/)  +j 
5  CO 


(/)  0 
—  O 
>  i£ 

2^ 

S  e 

o  a> 

o)  e 

CL  O 
LO  CO 

<0 

3  -D 

o  8 

X  £ 


£ 

'55 

o' 


a> 

o 

£ 

2 

£ 

a> 

a> 

n 

0 

o 

a> 

13 

■d 

o 

E 

E 

o 

o 

o 

0 

o 


</> 

<D 

O)  ~o 

V  c 

<D  Q) 

U>  J£ 
£  O 


as 

.Q 


o 

a> 

£ 

£ 

O 

O 

a 


o 

E 

_Q) 

n 

as 

> 

o 

E 

a> 


£ 

5 

o 


o 
0 
0) 

o  ■—  ■— 
1-  "D  "D 
O  O  O 


O 

CO 

■ 

> 

E 

o 

13 


(o 

a> 

c/> 


03 

O 


CD 

CO 

~o 

0 

T3 

O 

E 


0 

■a 

0 

CO 


0 

£ 

o 

o 


-  w 

0  2 
S  CL 


co 

o 


£ 

E 

i— 

o 

4— 

-4— > 

_0 

Q_ 

0 

CO 

0 

£ 

-H-»  — v 

S  £ 

iS  o 

CO  z: 


CO 

o 


CL  O 


I  I  I  I 


CO 

CO 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


o 

o 

0 


TJ 

— S 

o 

0 


0  ^ 

- 

TJ.  0 
^00 


O  00 

CD  C 


X 

"O 

0 

0 


< 

0 


0 

TJ 

0 

O 


*<  o' 

^  C/5  0 

<  »-•*  = 

0  0  *< 
CT  _ 

=!■  0  O 

(Q 


"0_ 

0 
— h 

o 

— s 

3 


I  I 


o  _ 

(/>  =3 

s| 

a  g- 

O  5L 

O  =r 

3  0 

(/)  (/> 

O 

c 

0 
i  K 

O 

3 

o 

o 

3 

— h 

o 

0 

3 

Q_ 

"O 
- % 

O 

t  '  t' 
0 
o 

f  f" 

< 

0 


0 


"0 
•  O 

CD  (D 

0  3 

O  «-► 

3"  Q)' 

o  — 

Z5 

o'  O 

0  i 


0 

£ 

■ 

CD 

3 


o 

C 

rH K 

0 
— ! J 

0 

0 


o 

"O 

o' 

o 

0 

0 

3 

0 


o 

c 

0 

o 

3 


CT) 


Physical  Considerations 

♦  Helmet 


</) 

c 

o 

2 

<5 

!5  ^ 

<o  © 
C  E 

o 

O 


a> 


</> 

c 

o 

■  Hi 

05 

a> 

"D 

'(0 

c 

o 

o 

a> 


> 

2 
o> 

o  > 


"O 

03 

0 


< /) 

Q_ 

"0 


0 

O 

0 


o 

t 

0 

Q_ 

s— 

0 

O 

0 


CD 

C 

0 

3 

0 

O 


X 

0 


X 

o 

_Q 

0 

>. 

0 


0 

> 

o 

E 


0  0 


^  w  ^  o  o  _0 


D) 

0 


0  = 


o 
0  0 


0 

0 

Q_ 

Cl 

0 

0 

T3 

O 

0 

CD 

0 

E 

"D 

0 

>> 

0 


n 

0 


c 

0 

O  CO 


it 

< 


> 

LU 


Q_ 

0 


0 

N 

CO 


o 

K 

0 

0 

0 


O 

0 

aT 

o 

5 

o 

t 

'0 

o 

0 

it 

0 

> 

0 

0 

s— 

0 

> 

"O 

0 

0 


>* 

Q_ 

O 

C 

0 

o 

CD 

c 

0 

_Q 


0 


0 

O 

Cl 

~o 

~o 

0 

"O 

c 

0 

c 

o 

O 

E 

“D 

0 

0 


O 

'■P  0  O 

=6  ©  0 

■a  -Q  it 

<  -3  < 


I  I  I 


in 

CD 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


I 

"0 

o 


o  3 

(" “ff*1  ■ 


0 

O 

c/T 

~o 

■ 

o 


CD 

Q. 

C 

</) 

(D 


CD 


I  I  I 


3  m 

0  x 

2?  o 

0  (/) 


i  m 

<q'  0' 

-T  O 


I  I 

m  "0 

3  3. 

<  3 


m  O 


<  o’  o 


0 


CD  < 
0  0 

0  ^ 

o  3 

o  o 

3  0 

3  TJ 
0  3- 

O  0 

O  0 


73 

O 


Q)  0 

(Q  g 

0  Q- 

■a  1 

0  (Q 

55 

3*  0 

■o  m 

3  ® 

8  S 

^  c/) 


1 1 

SL  o 

0  Q- 

T3  O 
0  "■ 
O  -3 

*  51 


o 

o 

o 

3 

3 

0 

O 

r-t* 

</> 

</) 

0 

3 

o 

0 


0 

3? 


1 


D 


0  "0  o' 

T  0  X" 
?  3  D 
Si,  =■  55' 

**8 
3  3 

"O  3 
— ■  0 
Q-  o 

0 


S  £ 

0 

3 

0 


o 

Q. 

O 

O 

O 


Physical  Considerations 


<D 

■a 

w 


<0 

o 

'</) 

>* 


o 

o 

c 

c 

o 

o 

V) 


o 

(0 

0 

•a 


c 

T3 

0 


5 

o 


CO 


CD 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


o 

0 

£ 

2. 

o' 

o 


0 

O 


(/> 

o 

s 

0 

CO 

CD 

| 

CD 


< 

mmm  ■ 

3 

CO 

$ 

o 


I 

o 

o 

"O 

a 

o 

C D 

c n 


D 

O 

CD 

(/) 


o  o: 
o 

3 


CD 

3 

O 

£ 

3 

O" 

CD 


(/) 

£ 

"D 
"O 

o 

3:o 

*2 
0 
o 


CD 

3 

c/> 


0 
0 
Q. 

3 

2^  0 


0 

X 

0 

I 

3 

CO 


X 

1 

1 

1 

X 

< 

l 

1 

1 

< 

"0 

C0 

X 

o  F 

0  3. 

O"  Q. 

3 

0 

o 

3 

CO 

o 

0 

C7 

0 

o 

CO 

< 

0 

£  73  <Q  £ 


o 


3 

0 

3, 

0 

0 

$ 


3 

CO 


0 

0 

C/) 

0 

0 


o 

3 

0 

O" 

0 

0 


</> 

0 

3 

O. 

o 

0 

co' 

3 

3 

0 

0 


0 

X 

H  ■ 

0 


CD 

00 


Physical  Considerations 

_ HVI  -  Cable  &  Routing 


3J1 

r ' 

v\ 

K 

1 _ 

4k 

VCATS  Cockpit  Panel 

with  Module  II  Connectors 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


a 

as 

<D 

> 

O 


o  JC 
■4=  o 
3  O 


O 

</> 

(1) 

oc 


o 

t 

0 

CL 

15 

</) 


a> 

"D 


0) 

o 

c 

as 

E 


o 

t 

0) 

Q. 


O 

O 


o 

’55 


to 

c/) 

a> 

o> 

LU 


_r  O 


>  §■ 
O  0. 

LL  -i-> 

'7'  ‘S 
o  ^ 

re  O 


(0 

as 


^  CM 

^  O 


0^4= 
as 
CO 


a) 

O) 

a> 

E 

LU 

"D 

C 

as 

c 

o 

>  MM 

o 

a>  ^ 
\u  jj> 

K  ■  mmi 

o  o 

a>  =T 


■a  = 

as  O 
CO  ’fo 

j_r  "O 

t;  o 

£  £ 

£  £ 
o  o 

O  O 
„  o 

s  < 

c 

>  o 

■=  CO 

!a  3 
(0  o. 
o 


®  Q- 

o  o 

^  £  <35  c 

0=0  — 
=  3  it  ® 
a.  u.  _i  1 


g  E 

1  ° 
ro  ^ 

g-o: 

la 

o  - 

+-  O 

§  5 

ii 

is 

t  ° 

o  .52 

£> 
Q.  -v 

3 


£ 

0) 

G) 

OS 

E 

>  5s 

o>  ^ 
o  I>  ^ 

O  1  o 

I  O 

>,  *  5 
CO  _l  $ 


.2  S3  S 

2  C  TO 

o>  o  t 

'f-  3  'f" 


>> 

03 

CL 


o 

</> 


OS 

O 


.52  5  ■= 
Q  co  < 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


(HUD,  ADI,  HSI,  Moving  Map,  Radar) 


•  • 


O  I 
§  2 
3  D 


O 

O 

o 

7T 

"O 


</> 

"D 

0) 


(/) 

0) 


a 


> 

< 

■ 

o 

3 

■ 

o 

(/) 


Key  Issues  (cont.) 


O) 


0 
0 
c o 


(/> 

c 

o 

■ 

IS 

<5 

CL 

O 


o 

K 

_Q  - 

0)  P 

_Q  V. 
0 

O 

0 
i 

0 

"O 


0  _ 


n  0/5 

<->  0 

0  Cl 
0  0 
w  s 

s  § 

0 

'C 

^  3 

0  o 

£  ^ 

.0  "S 

0  L? 

0 

UJ  I- 
I 


0 

"O 


>* 

O 

c 

0 

0 


0 

d 

0 

N 


CD 


CD 

'o_ 

Q_ 

CO 

E 

o 


£  Z 

s  © 

>,  -i 

w 

©  i 

N  C 

.§  5 

c  0 


o 

I- 

0 

o 

s_ 

LU 

CD 


O 

CL 

O 

'-i— » 

0 

CO 

E 

0 

-t— < 

0 

> 

CO 

0 

o 

3  0 

T3  c 
CD  .E 
QC 


0 

E 


_Q 
0 
0 
CD 

0 

i  E 

o  0 

-2>  0  C 

<  F  " 


CD 


0  q= 

0  g  ' 

0  -Q  C 


CL 

CL 


O 

O 


CO  — 


0  .id 


3 

DO 


E 

o 


0  c/) 

O  >, 

CO 


o 

0  0 
I —  N 

Q-  -e  m 

o  o  -JS 

cl  = 

CL  "O 
3  O 


0 

> 

0 

o 


CO 


I  I  I 


I  I  I 


co 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


~vj 


"0  > 

o  g> 

Q-  q 
C  (/) 
O  (/> 

l> 

<  D 
0 
< 
0 

O 

"D 

3 

0 


0 

3 

</> 


0 

MM  ■ 

3 

sr 

■ 

3 

0 

O" 

■ 

■ 

< 


o 

“  S  <Q 

-3  Q)  —  ■ 

Q-  *-  W 
0)  ®  — ■ 
2.0  O 

=s=.  w 

ttg  </> 
=  “  </) 
= 

0  O  0 

5-3  « 

co^ 

3 

0 


73 

0 

"D 

0 

O 

0 

3 

0 


=T  s:  0 


> 

&  O  3 

O  O  = 

3  0  3 

£>  S)  N 

0  0 


73 

0 

0* 

0 


0 

3 

0 


O  £ 


"D 

■ 

o 

o 

T] 

c5' 


o 

o 

3 

"D 
■■■  ■ 
O 
0 


0 

o 


O  rt* 


o 

3 

(/> 

r-K 

O 


_  0 

O  o 

M 

if 

r-  x 

(/)  CD 

>  0 

<o  o 


o 

co 


D  0 

3  (/> 

C 

O  "O 

O  "O 

3  O 


0 

GO 

ST 

3 

Q. 

0 


0 

3 

0 


3 

0 

3 

o 

o 

3 

"3 
0 
^  ■ 
cr 

0 


> 


"O 

o 

Is 

1% 

0  s: 

0  0 

&  0) 


C/) 

> 

</) 


Key  Issues  (cont.) 


<D 


C 
(0 
„  o 
CO  Z 

o  g 
Si  E 
-a  < 

LU  ^ 

r  'c 

O  O 


CD 

tr 

0 

o 

cc 


o> 

c 

■ 

C 

m 

co 

0 

□ 

>» 

0 

Q. 

0 


lu  _ro 

T3 
0 
0 

> 

0 

a 


„  c 


0 

"D 

0 


73 

C 

0 


<0  o> 

0  t- 

Q  r 

c  ^ 
0  G 


"O 

0 

+-» 

C 

3 

O 


T3 

0 

0 


CL 

2 

O 

L_ 

0 


1  § 

3  ^ 
cr  g> 

LU  .E 

2  "5 

/IS  CO 
0  > 
■D  > 


r  ^ 


^  ->  r 

CD  O 

O)  (0 

c  0 

'Z  0 
0  0 
0  CL 

c  i _ 


CO 

0 

o 

c 

0 

I— 

0 

n— 

0 

O' 


o 

o 

c 

0 

> 


O)  o 

c  *4“ 

LU  CO 
0 

C  3 

2  3 


5  ^ 
*■  o> 

T™ 

O  S- 

*£ 

LU  =S 

0  ® 
0  z 

E  = 

0  ~ 

II 

0  CD 

5  O 


E  5 
0 
C 


0 
.  CO 
J=  CV4  3 


UO 

r^- 


5  December  2005  Document  Cleared  for  Public  Release  -  Distribution  Unlimited  8  Dec  2005,  AFRL-WS-05-2756 


